This article aims to understand the relationships between small companies and external innovation agents and how they can help strengthening these organisations. A multiple case research method was adopted by the researchers and applied to small companies which presented innovative practices. The data collection included documents, records and interviews with managers/business owners. Such interviews were recorded and coded using the NVivo 10 software. The results showed relationships of trust, partnership and learning. The article contributes to the idea that small companies recognize the importance of external knowledge sources in their business and innovation strategies. Companies believe in these relationships in order to bring essential competencies to their business, and continuously renovate themselves through shared feedback. This in turn leads to the capture of financial and technological resources as well as market and competitive information that strengthens the business and allows it to overcome its limitations.
Introduction
Small companies now account for a significant part of the economy (Nakano, 2010) , representing almost 99% of all companies operating in Brazil (Greco, 2013) . Although their share of the market has increased, these companies have experienced difficulties keeping a competitive innovation strategy, in part due to their limited structural and financial capacity to assume inherent risks in the decision to innovate (Bianchi, Campodall'Orto, Frattini, & Vercesi, 2010) . In virtue of this, many innovations are adopted far too late by these firms and only after clear and safer opportunities demonstrate their potential in the market, or when pressure exists in the business environment to adopt them (Parida, Westerberg, & Frishammar, 2012) .
This happens because the traditional model of innovation dictates that innovation is achieved through the internal competencies of the organisation (Lindegaard, 2011) , which is difficult for small companies to achieve due to their particular features (Grapeggia, Lezana, Ortigara, & Santos, 2011) . This situation affects the longevity of these companies in the market, knowing that innovation is a stepping stone to increase performance and competitive advantage (Crossan & Apaydin, 2009; Schumpeter, 1982; Smith, Busi, Ball, & Meer, 2008; Vargas, 2015) . Gassmann, Enkel and Chesbrough (2010) , Ibarra, Rueda and Arenas (2015) , Love and Roper (2015) , Silva and Dacorso (2013a , 2013b , 2014a , 2014b and Vanhaverbeke, Vermeersch and De Sutter (2012) argue that the open innovation model can assist the growth and development of small enterprises, as the utilization of external knowledge in the value chain of these small businesses can lead to cost reductions in research and development (R&D) and increases in the capacity for organisational innovation.
The open innovation model consists of the use of external knowledge as a valuable font in the innovation process. It is based on organisations working together with the goal of sharing the necessary resources for their development (Chesbrough, 2012) . Thus companies can strengthen the innovation process through capturing external resources as well as strengthening their own routines and internal organisational competencies (Pénin, Hussler, & Burger-Helmchen, 2011) .
Despite this, small companies are under-researched within open innovation literature, which concentrates mainly on large or high-end technology companies (Gassmann, Enkel, & Chesbrough, 2010) , and the results generated by these studies into open innovation are not easily applied to small companies, which exhibit differences when compared to large companies. This creates the need for specific studies which encompass the functionality of open innovation in the context of these organisations (Vanhaverbeke, Vermeersch, & De Sutter, 2012) .
In relation to the above, this article's objective is to understand how the relationship between the small enterprises and external innovation agents as defined by the open innovation model can help to strengthen these organisations.
The article is structured as follows. First we discuss the new perspectives that arise with the use of open innovation by small companies, and proceed to examine the challenges and obstacles faced by such companies. Then, the methodology section presents a description of the field work, comprising the elaboration of analytical categories, as well as data collection and analysis. Finally, we present the results of the case study that was conducted.
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Relationships and Partnerships in the Business Environment: New Perspectives with the Use of Open Innovation
Innovation takes place alongside developments in science and, according to the changing market demands, there is an evolution in the use of various sources of knowledge as an alternative development in the face of rapid changes (Fagerberg, Fosaas, & Sapprasert, 2012) . Pénin, Hussler and Burger-Helmchen (2011) and Chesbrough (2012) argued that companies previously kept internal knowledge as a form of competitive advantage, but this logic changed with the introduction of open innovation model, since then companies have started commercializing or sharing knowledge that was previously only for internal use. Xia and Roper (2008) , through a comparative study between American and European companies, affirmed there is a strong link between the capacity to innovate and the union of internal and external knowledge, resulting in the maximum usage of knowledge as an organisational competitive factor, so companies that use external knowledge tend to increase their internal capacity to innovate.
The open innovation model also favours the task of joining complementary technologies that become hybrids and profitable, which Wang (2012, p. 4) defines as "fusion of innovation". The author reveals that companies with dynamic capabilities in only one part of a process, product, or technology, can overcome their lack of capacity through partnerships with outside agents who have skills in these areas. This allows organisations to develop jointly, absorbing the necessary inputs for their survival from other organisations (Woerter & Roper, 2010) . As a consequence, companies reduce the risks and uncertainties that come with the acquisition of technologies, and make them more likely to launch new products and services (Kafouros & Forsans, 2012) .
However, for the open innovation model to add value to the organisation, it is important for them to establish routines that allow them to absorb and jointly develop internal and external capacities (Xia & Roper, 2008) . This occurs because the open innovation paradigm constitutes a radical innovation for the companies that adopt it, requiring changes to their entire organisational structure, in order to prepare the organisations to search for external knowledge (Christensen, Olesen, & Kjaer, 2005) .
Denotations show a tendency to use alliances and partnerships in the development of innovations (Gassmann et al., 2010) . Clausen, Pohjola, Sappraserty and Verspagen (2011) identified that the creation of innovation strategies is based on three sources of information: (a) Science: universities, research institutes, patents, consultants and computer networks; (b) Industry: clients, suppliers, competitors, and internal sources; and (c) Opportunistic: equipment suppliers, magazines, professional conferences, fairs and shows.
The main motivation for the formation of partnerships is mutual learning, in a way that all partners look to gain knowledge which assists them to maximize innovation towards their organisational performance (Xia & Roper, 2008) . Nevertheless, the function of external knowledge sources within organisations is to create ideas that serve as a basis for innovation, helping to produce various alternatives that can be converted to value-adding solutions and opportunities for the business (Gallon, Ensslin, & Silveira, 2009 ).
Operation of Small Companies in the Market: Challenges and Obstacles Faced
In order for the organisation to become competitive through innovation, the company needs to consider not only the innovation process itself, but also to consider the factors that permit innovation management as holistic and interconnected elements (Smith et al., 2008 ). An innovative organisation BAR, Rio de Janeiro, v. 13, n. 1, art. 1, pp. 1-18, Jan./Mar. 2016 www.anpad.org.br/bar is one that innovates systematically and can maintain an appropriated model of innovation (Crossan & Apaydin, 2009; Smith et al., 2008; Tang, 1998) which considers specific factors that increase its capacity for innovation (Hurley & Hult, 1998; Lawson & Samson, 2001; Teece, Pisano, & Shuen, 1997) .
In the case of small enterprises, Jong and Marsili (2006) identified certain variables as being important in the capacity to innovate: (a) innovation inputs: practices and activities aimed at innovation; (b) innovation sources and powers acquired to innovate; (c) management attitude: ability to manage innovation processes or practices; (d) planning of innovation: developing strategies and innovative formats; (e) external orientation: market vision and cooperation; and (f) innovation outputs: generated products, processes and services.
This format is due to the high cost of R&D, which makes these companies innovate through the use of informal innovation practices (Forsman, 2011; Hirsch-Kreinsen, 2008; Santamaría, Nieto, & Barge-Gil, 2009 ). Allied to this, small companies do not have sufficient resources to expand their operations and invest in innovations (Esteves & Nohara, 2011) . One of the alternatives available to small enterprises is cooperation via searching for support amongst public and private institutions, aiming to strengthen their own structures and competitive mechanisms (Maçaneiro & Cherobim, 2011) . Franco and Haase (2010) argue that small companies need to have characteristics that create competitive advantages. This can be achieved through the use of external knowledge (Parida et al., 2012; Silva & Dacorso, 2013a , 2013b , 2014a , 2014b . Vanhaverbeke et al. (2012) also point out that small companies are more confident about the use of the open innovation model than large companies. The studies developed by Silva and Dacorso (2013a , 2013b , 2014a , 2014b ) also show positive results from the use of external knowledge sources in the innovation process of small enterprises, which have the potential to provide the most competitive performances for such organisations and also to serve and support the development of significant innovations for the businesses.
A study carried out by Van De Vrande, Jong, Vanhaverbeke and Rochemont (2009) identified that small companies used Open Innovation of inputs and outputs. In the first case there is the search and acquisition of external knowledge for the organisation which, when interacting with external agents, generates innovations more dynamically and faster than in an isolated form. In the second case, the knowledge from the technologies and processes belonging to the organisation, generated through use of the model, is commercialized and sold as a product or passed on to the market.
The input to open innovation practices found in small companies studied by Van De Vrande et al. (2009) Other studies have also demonstrated the importance of external sources of knowledge in these companies. Rammer, Czarnitzki and Spielkamp (2009) showed that 57% of small enterprises considered innovative use external sources of knowledge. Gassmann et al. (2010) showed that small companies can adopt the open innovation model as a business model. Vanhaverbeke et al. (2012) argue that even small low-technology enterprises have demonstrated successful use and integration of external sources of knowledge in the creation and development of innovations. Thus, small businesses demonstrate using the logic of the open innovation model in the management process and use of resources. Silva and Dacorso (2013a) tried to establish a link between the difficulties faced by small businesses and the open innovation model, which appears as an ideal innovation model for such companies, because it allows the companies to address such difficulties in an effective way. Based on such findings, Silva and Dacorso (2014a) found in the international literature on the subject, so we argue that the phenomenon extrapolates local realities and represents aspects that may be found in small companies across different localities.
In the following section, we discuss the methodological aspects that guided the field work during the empirical phase of the research.
Methodology
This study is qualitative in nature with its purpose classified as being exploratory and descriptive (Bryman & Bell, 2011; Neuman, 1997; Saunders, Lewis, & Thornill, 2000) . The research strategy used was multiple case study, which provided a better understanding of the elements that were still unclear in the relationship between the sources of external knowledge, present in the open innovation model, and small enterprises, while at the same time showing how this relationship works (Eisenhardt, 1989; Yin, 2001 ).
In order to look for patterns, establish dimensions or categories and analyse the phenomenon under multiple lenses, multiple cases were undertaken (Eisenhardt, 1989) in six small enterprises, with the aim of launching theoretical generalizations that can contribute to the current literature (Eisenhardt, 1989; Yin, 2001 ).
We chose to adopt Yin's guidelines for case study research. Therefore, the study was conducted based on a case study protocol (Yin, 2001) , with the following steps: (a) choice of companies that made up the study; (b) scheduling of interviews with the managers; (c) conducting a pilot case with one of the selected companies; (d) description and analysis of information in the test case; (e) suitability script for carrying out semi-structured interviews; (f) carry out interviews and collect documents and records; (g) description of function in cases of established analytical categories; (h) preparation of the interim report of each case; (i) analysis of documents and records of the companies; (j) analysis of the information from the interviews, records and documents; (k) triangulation and crosscase analysis; and (l) the final report.
The companies were chosen based on the following criteria: companies who fit the category of being a small business according to Serviço Brasileiro de Apoio às Micro e Pequenas Empresas (SEBRAE, 2011); had practices, activities or a processes of innovation, which had been awarded by SEBRAE as competitive; and being affiliated with SEBRAE. SEBRAE is a non-profit technical institution, formed jointly by the Brazilian government and the private sector, focused on programs for promoting and strengthening small enterprises in Brazil. Therefore it is considered an external innovation agent.
Interviews were scheduled with managers/owners of the small businesses. Interviews lasted an average of 1 hour, and were recorded and later transcribed. Two researchers proceeded to analyze the raw data and code it with NVivo, in a way that each category and element of analysis (Table 1) became nodes and sub-nodes in software, organized in hierarchical fashion. This allowed the researchers to cope with the "deluge of data" (Eisenhardt, 1989, p. 9) , by transforming the raw data into structured and easy to retrieve information. Documents and records were also used as evidence sources, examples of such documents include web pages, business reports, press releases and promotional materials, for each company. The documents were used as part of a triangulation strategy and to verify the types of innovations, as well as which fonts had been accessed by the studied companies. A pilot interview was conducted on Alpha Company for validation of the semi-structured interview guide. After transcription, interviews were analysed individually, followed by cross-case analysis and triangulation of the interviews, records and documents (Eisenhardt, 1989) , based on the categories and elements of analysis ( (Chesbrough, 2012; Lindegaard, 2011) ;
 Intended results: financial, technological, market, and competitive resources (Chesbrough, 2012; Lindegaard, 2011) .
Aspects observed in the relationship between companies and external sources of knowledge  External sources of knowledge used (Chesbrough, 2012; Lindegaard, 2011; Parida et al., 2012) ;  Role of the open innovation model in the organisation (Dahlander & Gann, 2010) ;  Open innovation type: input; output (Chesbrough, 2012; Lindegaard, 2011) ;  Impact: radical; incremental (Parida et al., 2012) ;  Established relationships: trust; partnership; learning (Clausen, Pohjola, Sappraserty, & Verspagen, 2011; Silva & Dacorso, 2014a)  External Knowledge: Complementary; replacement (Wang, 2012) ;  Learning Type: episodic; relational; through the client (Forsman, 2011) ;
 Results achieved (Chesbrough, 2012; Lindegaard, 2011) .
Note. Source: Elaborated by the authors based in literature review.
Presentation and Discussion of Cases and Results
Next, we present the characteristics of the companies studied (Table 2) , the external sources of Knowledge accessed (Table 3) , and the aspects observed in the relationship between companies and external sources of Knowledge (Table 4) By default, companies stayed in contact with customers and suppliers as sources for external knowledge by modifying their practices and improving business through daily feedback with these agents. Companies Alpha and Beta kept this relationship format with customers and suppliers, whereas companies Delta and Epsilon only kept it with customers. All companies also counted on employees in this process. Access to these sources is due to the case of small companies, customers and suppliers being the main sources of creative ideas, as well as employees, who are in direct contact with these customers and should be involved in all stages of the innovation process (Alsaaty, 2011) .
Companies Gamma and Zeta had a different and adverse behaviour between them. From the beginning of their activities, Gamma's activities maintained a positive vision for the proximity of competitors, suppliers and customers as partners in their business strategies. This is related to the way in which the company started, since contact with the university, being open to other companies, and the manager's vision, have always been considered important to the sharing of knowledge between companies:
"No one owns the knowledge; it is good to share information and knowledge, nobody owns it and I think that is what is good. Today you can see people walking on their own two feet, developing their solutions. It's a rewarding thing" (Gamma).
Zeta was established without relying on any external source of knowledge, since the company's initial activities were of secondary importance for the manager. After contacting an external agent, the owner achieved the base knowledge necessary to reopen the company with another activity.
All companies analysed in this research have accessed various sources of knowledge in order to gain the required skills they needed to stay active when faced with situations where they had to review their competitive strategies, change their way of reacting to the market or its processes, or finding ways to survive:
"could not compete with the people who sold to us and we were not able to compete with our supplier, it was then that we realized that the company was no longer competitive (Alpha). There comes a time you feel the need to professionalize, you get to have a range of market demands and do not know what it will do. ... start to not know how to answer here and you begin to realize that if you do not answer you can lose, then you need to go back to become more professionalized" (Epsilon).
The search for alternatives in the face of market changes that these companies faced is explained by Vanhaverbeke et al. (2012) , who argues that the limitations faced by small companies make it necessary to form a partnership with external sources of knowledge, so that when they modify their global strategy it is unlikely that small companies consider their strategies in relationships with external partners. Moreover, according to Van De Vrande et al. (2009) , in terms of the acquisition and use of external technologies, small companies are proving increasingly open to the capture of external resources and interaction with various sources of knowledge, since they need to deal with the lack of both resources to innovate.
In the case of the Alpha Company, they foresaw their existence becoming uncertain, with the option of closing their doors or seeking an alternative for survival. Zeta resumed its activities through using external sources of knowledge, which served and remains as a basis supporting the performance of its activities. Beta, Delta and Epsilon sought external sources as a way to adapt to new market demands and gain skills to improve their competitiveness. Gamma was established with a culture focused on the inclusion of such sources in their daily practices.
The standard sources of external knowledge used by companies in this research are: customers, suppliers, competitors, other companies, support agencies and trade shows, events and conferences. Zeta was the only company analysed that does not contact competitors. As this company is involved in projects regarding patents that cannot be revealed to the market, there is a lot of suspicion about relationships between the company and its competitors. The results envisaged by these companies who seek out sources of external knowledge are financial, technological, and competitive market resources that would allow them to overcome their limitations of being small businesses. This scenario is shown by Heger and Rohrbeck (2012) , who observed that the new environment configuration requires companies to better cater to changes that develop around them in order to reset their relationships with partners and regroup in order to acquire the necessary skills to cope with such changes.
It can be stated that the relationships between the small companies and external knowledge sources are based on trust, partnership and learning. These companies recognize the importance of external knowledge sources to their business and innovation strategies, trust in these relationships to achieve core competencies to their business and regenerate themselves through exchanged feedback. Zeta demonstrated that they maintain partnerships and learning relationships, but not reliability, since dealing with patent development involves suspicion as to the level of trust that must be maintained with the agents with whom they communicate. These findings correspond to reports by Rezende, Lima and Versiani (2012) , who claim that relationships are the basis for the acquisition of all forms of knowledge.
The use of external knowledge sources was shown to replace the innovation process in all studied companies, which corroborates the findings of Hagedoorn and Wang (2012) . Their study showed that companies with large investments in internal R&D tend to use external R&D complementarily, while companies that invest less in this type of knowledge tend to replace it with external R&D.
The companies studied demonstrated learning through episodic learning, relational learning and through the client, so they learnt to solve everyday problems and exchanged experiences with external sources of knowledge through the daily communication they have with the client, respectively. This is in agreement with the claims of Pénin et al. (2011) , who states that the paradigm of open innovation emerges as a new format to capture a sustainable way to spread knowledge in the environment and turn it into a way of learning and achieving mutual benefits. Thus, organisations have extended their business vision and incorporated external capacities by identifying and exploring the potential market in a better way, which for Roper and Arvanitis (2012) is a positive factor, since the value chain of innovation should be the acquisition, transformation and exploitation of knowledge in order to be effective.
All companies demonstrated use of the open innovation model and the business model adopted in those companies is such that strategies are formulated to support the use of external sources of knowledge. This result corresponds to the findings of Vanhaverbeke et al. (2012) which discussed that the use of the open innovation model in small companies has a different role from that observed in large companies. According to these authors, the adopted business models for these small businesses are vital to their development. This is in contrast to large companies, the result of which lies in the technologies they use. Therefore, while not having a large enough skilled workforce, small companies create business models which allow them to generate value through technology or obtain knowledge belonging to other companies by developing together.
All companies also showed open innovation with non-pecuniary input, which means without direct expenditure of funds for the acquisition of external knowledge, as shown by Dahlander and Gann (2010) . Alpha and Beta companies demonstrated a revealing open innovation in their output process, as they transferred part of their knowledge to competitors, without receiving direct compensation, sales of patent or intellectual property. This result corresponds to the open innovation rating given by Dahlander and Gann (2010) , who claim that in this format benefits are indirect, characterized by a better market image and the ability to attract new partners to form the company's strategies.
When it comes to the impact of the open innovation model in these companies, only Alpha and Zeta could be considered to have adopted a radical open innovation model, given that in both companies there was a significant change in the companies, characterized by change in an area of the BAR, Rio de Janeiro, v. 13, n. 1, art. This line of thinking is supported by Robertson, Casali and Jacobson (2012) who pointed out that a critical point of differentiation is the impact of radical and incremental innovation on the organisation or in the market. Radical innovations represent a major shift in skills and technical knowledge and is incremental, where transformation happens at the level of the product subsystem or modified process.
Although the results are inherent to the degree of impact of the open innovation model in small companies, the companies are in disagreement with the assumptions made by Christensen, Olesen and Kjae (2005) , who suggest the open innovation paradigm brings radical innovation for companies that adopt it. We can see a fine line between radical and incremental innovation in adopting the open innovation model in these companies, given that the use of external knowledge sources can result in combinations that require a higher or lower level of organisational change, so that, although the use of the model has been presented as an incremental innovation, there is the potential for radical innovation in these companies.
Final Considerations
The article sought to understand the relationship between small companies and external innovation agents, arising from the open innovation model and how it can help strengthen these organisations. For this, we used multiple case studies involving six small businesses.
The results showed that the relationship between external agents and small enterprises allow these organisations to master skills that allows them to overcome challenges and obstacles imposed on them by the competitive environment, which would otherwise be difficult to overcome in isolation. The search for external expertise makes these organisations use the open innovation model and business model, which then becomes part of the overall strategy of the organisation and redefines the way these companies see themselves and their market.
The cooperation fostered by open innovation increases the innovation performance of these companies, leading to increased competitive strength, making it easier to obtain financial, technological, market and competitive resources that add value to the businesses. As the external knowledge sources are the base of the model, the dynamics of the relationships between small companies and these sources are crucial to the competitive strengthening of these organisations, which demonstrates a relationship of trust and partnership favourable to the exchange of knowledge and information.
The outcomes of the contact between external sources of knowledge and the companies studied, suggest that the open innovation model provides the small companies with opportunities to develop themselves and their processes, with product and service innovations. This promotes a change in the strategic base of these enterprises, which now incorporate the use of external knowledge sources into their innovation activities. It is a model sought by these companies to overcome the difficulties and barriers they face to survive in the market. It requires a change of vision to those involved in the company who must recognize the sources of external knowledge driving development. Finally, innovation is a new parameter to these organisations. All these aspects allow small companies to strengthen their businesses through the use of external knowledge sources, providing them with a way to better compete in the market and an additional tool to assist in the innovation process.
Such results suggest that, even though there is a focus on larger enterprises as the object of study in previous open innovation research, the model is compatible with small companies as well. This points to a need to reassess the direction of current research, to extend the study of open innovation to different business contexts.
Contributions and Suggestions for Future Research
This study contributes to future research by demonstrating some patterns of how sources of external knowledge interact with small enterprises. These can aid the construction of theoretical bases that allow the use of a framework for these enterprises using the open innovation model and demonstrates how to generate value to the business. These organisations end up using the open innovation model as a business model, which can lead to an understanding of how these companies can compete better in the market.
This contribution highlights what seems to be a mismatch between the open innovation theory and small companies, since the open innovation model has no theoretically applicable framework in the context of these companies and other such endeavours use the model successfully.
As a practical contribution, the study enables these small companies to see themselves as a viable competitive model and can provide them with a more solid basis to develop. Additionally, the article draws attention to the importance of how these companies work together towards achieving better results.
Furthermore, we hope that the results of this study may contribute and serve as reference in the formulation of public policies on entrepreneurship in Brazil, especially those related to the innovation policies focused on small businesses. To consider the external sources of knowledge in the innovation process of these companies may contribute to the formulation of more adequate policies for small businesses.
For future research, we suggest developing a tool for checking the degree of open innovation in small companies, in order to determine to what extent these companies use external sources of knowledge in their innovation process, and their ability to generate innovation through these external sources. In addition, other studies should focus on the relationship between small companies and sources of external knowledge.
